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(54) Apparatus for capturing 



information in drawing or writing 

(57) To obtain data for signature 
recognition or data entry a relatively 
inexpensive pen is used which may 
be a ball-point pen with a transparent 
ball 34, an ink reservoir 32, a tight 
sensitive device 1 1 and an analysing 
circuit 17, Either the circuit 17 or 
apparatus coupled to the pen is 
arranged to analyse, on a temporal 
basis, light received by the device 17 
which has been modulated as the 
pen is used to write on closely lined 
paper. Alternatively, the pen may 
contain storage and transmit data for 
external analysis. The light sensitive 
device 1 1 may be replaced by a light 
source, a light sensitive detector 
being placed beneath the paper. In an 
access system the user may be 
required to write his signature at the 
beginning of each day. If the 
signature is verified circuit 17 stores 
signals which, for the rest of that 
day, will allow access by 
presentation of the pen to a receiver. 
The pen may read a bar code which 
may reprogram the pen. 
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SPECIFICATION 

Method and apparatus for capturing infor- 
^ mation in drawing or writing 

The present invention relates to methods and 
apparatus for generating signals as writing or 
drawing is carried out, the signals being de- 
pendent on the way in which the writing or 
lO drawing is carried out. 

Signature verification methods are known in 
which the dynamic characteristics of xheTg 
nature (characteristics obtained while the Z- 
nature is being written) are used in signature 
15 verrfication. The present invention is expected 
to be paniculariy useful in such signature veri- 
fication systems, these systems being of ao- 
phcation to monetary transfers and data entry 
for example. =""y. 

20 Apparatus for identifying characteristics of 
handwnting by moving a pen across a ridged 
writing surface is described in US Patent Soe- 
cification 4,122,435 and similar apparatus for 
signature verification is described in US Patent 
SpH /r .3'955.178. The same principle" 

IBM T^i "i^n^'":' ^^"""^ ^®^<="b«d in the 
IBM Technical Disclosure Bulletin, Volume 18 
No. 7, December 1975. A disadvantage of ' 
this method is the complexity of equipment 
30 required to sense the vibrations set up when 
the pen crosses a groove. 

A known alternative which also suffers from 
the disadvantage of complexity is passing 

35 ductors, the signals being representative in 
some way of the position of a conductor in 
tne gnd, and sensing signals using a pen 
whose position is to be determined An 
40 pTtTn, %°^ such apparatus is described in US 
w f^atent Specification 4.560,830. Other alterna 
t.ves are described In European Patent tecm- 
caiions 0132241 and 0035036 

According to a first aspect of the present 
invention there is provided a method of ob- 
'^t) taming information as writing or drawing is 
earned out, comprising the steps of 

writing or drawing in relation to a surface 
marked m a predetermined way using a tip of 
so .•"^^^""'^"t which causes a trail to be left 
50 which can be traced later 

continually sensing for the tip crossing any 
of the marks, the sensing being carried out 
electromagnetically, and 

55 basis.'^""^ °" ' ^'^Po^^l 

The main advantages of this method are 

left so Z r""" °^ '"^ ^"^'"9 "^^'«<^ is 
later bv pJ; " '=^«'='^ed 

later by eye; and that temporal analysis allows 
60 writing instrument, processor and paper 
wori. to be simple and Inexpensive. Temporal 
analysis also has advantages as far as^gna 
?e7rJrHT"^°'^ concerned: the dyanar^ic 
65 tll Tr, ^ s'9"«"^e can be recognised and 
65 the signature cannot usually be reconsta;cted 
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Sensing may be carried out by receiving 
electromagnetic radiation, visible or Invisible 
which IS modulated when a said line is 
crossed. The modulation may, for example 
70 occur either by interruption if light is 

transmitted through the surface, or by reflec- 
.on If light ,s reflected from the surface Al 
tematively sensing may be carried out by elec- 
romagnetic induction when the lines are 
/5 formed by material which has substantial maa- 

means for detecting such material. 
Radiation sensed may be used to derive a 

80 or^thf "h'"^' "'3"" ^"^'"9 instrument. 

80 or the radiation may be transmined, by way 

etewhTr?^' ^ ^ — 

The tip may be out of contact with the 

85 hnf!,"*'^ !r """''"9 °' '^'^'^'"9 is carried out 
85 but preferably it is in contact with the surface 
and cooperates with the surface to leave a 
trail which can be traced later. To this end the 
tip may dispense ink or a pencil lead type 
material (either of which can be visible or In- 
90 visible) or the surface may be such that the 
ip marks the paper either visibly or Invisibly 

ZrlT^t ^J '^^ ""^ °' P«P«^ containing 
material which is released when pressure is 

95 oanor, n^h ''^2"'°"" ^^^^^ °^ similar 

35 papers or by the use of a surface such as or 

17Z ^^"^ ""^'^^ marked by 

Where ink or a pencil lead like substance is 
inn sensing mark crossings depends on 

100 receiving electromagnetic radlatfon, e^her any 

Lnt orfr'I"'*' 'Chosen is transpar- 

ent or translucent to the radiation but not to 

. n^.v °' "3ht receiver 

IS positioned to prevent the radiation received 

^tTpL'""""""!"^ interrupted by ink or a pen- 
d lead-type substance dispensed by the tip 

Where ink is used which is not visible in 
ambient light it may be of the type which can 
be seen in electromagnetic radiation of appro- 
1 10 pnate wavelength or of a type which can be 
developed by application of a suitable devel- 
oper or by heating. 
The marks on the surface may or may not 
1 15 eLT ''^P«"'^'"9- for example, on their po- 
1 15 sition or on the wavelengths of light inter- 
mpted by crossing lines. The marks may be 
^nes and when lines are used there is prefera- 

the lines are parallel to one another. 

In another example of the invention the writ- 
ing instrument may contain, as before, a light 
''"^ ^"rface may be lllumi- 
2.thJ^ '-ght having a particular wavelength 

sPn,^o1" ^"°" ^'""'^"^ "9ht received in 
sensing line crossings. As an alternative in 
overcoming spurious modulation, light from 
the source may be chopped at a particular 
. frequency and the light sensitive device may 
130 include a filter to extract a signal at thfsTre^ 
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quency. 

In an alternative embodiment the writing in- 
strument may contain a light source and the 
surface, except for the lines, may be transpar- 
5 ent or translucent to the light, and the method 
then including receiving light passed from the 
writing instrument through the surface, or 
reflected from the surface, while writing or 
drawing is carried out. 

10 According to a second aspect of the pre- 
sent invention there is provided a writing in- 
strument comprising 

a tip for the instrument which interacts with 
a surface on which writing or drawing is car- 

1 5 ried out to allow the path of the instrument to 
be traced af ter the instrument has been re- 
moved, and 

a light source and/or light sensitive device, 
for transmitting or receiving light from the sur- 

20 face at the point where the said tip makes 
contact with the surface. 

An advantage of such a writing instrument 
is that since light is transmitted or received 
where the tip makes contact, accurate data 

25 sensing results because there is no displace- 
ment or parallax between the sensing point 
and the tip. 

Preferably the tip is formed by a spherical 
transparent ball point, such as glass, or suit- 

30 able gem-stone material, which forms a con- 
vex-convex lens which greatly enhances light 
pick up at the point of contact. The instru- 
ment may then include a light guide between 
the ball point and the light sensitive device. 

35 The tip may dispense an ink or equivalent 
as described above or it may be suitable for 
marking a surface by indentation or by releas- 
ing material in, or under, the surface. 
The writing instrument may contain a circuit 

40 connected to the light sensitive device for 
storing and/or analysing signals received from 
the light sensitive device. Where signals are 
stored the instrument may include means for 
transmitting signals to a receiver when predet- 

45 ermined actions have been completed by a 
user, for example either periodically or when 
an item of writing such as a signature has 
been completed. The means for transmining 
signals may include electrodes adapted to 

50 make contact with an interface when the in- 
strument is placed in a certain position or the 
interface may, for example, employ electro- 
magnetic or ultrasonic coupling. Alternatively 
signals from the light sensitive device may, 

55 after storage, or during generation, be passed 
from the writing instrument to an analyser by 
way of a connection or by way of a sonic or 
ultrasonic link or by way of a radiative link 
employing, for example, infra-red signals or ra- 

60 dio signals. 

Means (separate from the light sensitive de- 
vice) for receiving signals may also be in- 
cluded in the writing instrument to allow in- 
fonma tion held by the instrument to be up- 

65 dated. The updated Information may be dis- 



played by the instmment and updating may be 
subject to satisfactory signature or other vali- 
dation. 

Information for display or to reprogram the 
70 analysing circuit may be passed to the instru- 
ment by modulating light from a source which 
illuminates the writing or drawing surface. 

In addition the writing instrument may con- 
tain means for indicating the result of analysis 
75 carried out by the circuit contained by the pen 
and/or means for manually changing oper- 
ations carried out by the circuit. 

The circuit may be programmed and/or con- 
structed to allow changes in function to be 
80 carried out by means of signals transmitted by 
light by way of the tip. Such signals may be 
generated by recognition by the pen of char- 
acters written or by sweeping the pen over a 
panern of lines, for example a bar code. 
85 The writing instrument may have a reservoir 
for ink and a valve for allowing ink to flow 
over the tip from the reservoir when pressure 
is applied to the tip. 

According to a third aspect of the present 
90 invention there is provided apparatus for use 
in obtaining information when writing or draw- 
ing is carried out using a writing instrument 
which transmits electromagnetic radiation 
through a writing tip, the apparatus comprising 
95 a surface on which writing or drawing can 
be carried out or on which material for writing 
or drawing can be placed, and 

means for receiving light from the said tip 
either by way of reflection from the surface or 
100 from material placed on the surface, or by 
transmission through the surface or the said 
material, the surface containing marks which 
are at least partially opaque to light from the 
tip if the surface is intended for writing or 
105 drawing. 

Preferably, in this form of the invention, the 
surface is transparent or translucent and the 
light sensitive device is positioned at the side 
of a sheet forming the surface or below the 
1 10 said surface where it can receive light from 
substantially the whole of the area containing 
the said marks. 

According to a fourth aspect of the present 
invention there is provided a method of ana- 
115 lysing drawing or writing comprising 

using an instrument to draw or write .on a 
surface containing marks, 

deriving, within the instrument, a signal in- 
dicative of the occurrence of mark crossings 
120 while drawing or writing is carried out, and 
analysing the said signal. 
According to a fifth aspect of the present 
invention there is provided a writing instru- 
ment comprising 
125 means for sensing mark crossings made by 
a tip of the instrument on a surface containing 
marks, and 

means for deriving a signal representative of 
the said crossings. 
130 The invention includes apparatus corre- 
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spending to the method of the fourth aspect 
of the invention and methods corresponding 
to the fifth aspect. 
Certain embodiments of the invention will 
5 now be described by way of example with 70 
reference to the accompanying drawings, in 
which: 

Figure 1 is a cross-section of a writing in- 
strument according to the invention, 
10 Figure 2 illustrates a surface which may be 75 
used with the writing instrument of Figure 1 , 

Figure 3 is a cross-section of another writ- 
ing instrument according to the invention. 

Figure 4 illustrates a signature-verification 
15 terminal according to the invention, 80 

Rgures 5(a), (b) and (c) are diagrams illus- 
trating temporal analysis, and 

Figure 6 is a block diagram of apparatus for 
such analysis. 

20 In Figure 1 a pen 10 includes a light sensi- 85 
tive detector 1 1 which, when the pen is used 
to write on paper 12 (Figure 2) having a grid 
of opaque lines 13 receives light reflected 
from the paper interrupted by crossing the 

25 lines in accordance with the way in which the 90 
pen moves across the paper. The pen has a 
tip 1 5 formed by a bundle of fibres which act 
as a writing tip receiving ink from a reservoir 
14 by capillary action in which the ink moves 

30 down and/or between the fibres in the known 95 
way. At least one of the fibres in the bundle 
bypasses the reservoir 14 at 16 and channels 
light from the tip to the light sensitive detec- 
tor 11. The fibres may be those used in 

35 known fibre tip or "fine line" pens; for 100 
example nylon fibres, but the light transmitting 
fibre or fibres may be glass fibres where the 
other material does not have suf ficiently good 
light transmitting properties. The reservoir 14 

40 is again conventional for fibre pens and is, for 105 
example, a cylindrical nass of absorbent felt or 
sponge-like material. Light received by the pen 
may be ambient but preferably the paper 12 is 
illuminated by an infra-red source (not shown) 

45 (which may be part of the pen but is usually 1 10 
separate) so that fluctuations in the ambient 
light do not affect the light signal received by 
the light sensitive detector 1 1 . 
Where the pen is used for signature verifica- 

50 tion, for example if the paper 12 is a cheque 1 15 
and the lines 13 are printed on the cheque 
where the signature is to be wrinen, both sta- 
tic and dynamic features of the signature are 
available in the electrical signal at the output 

55 frcm the detector 11. The size of one portion 120 
of the signature relative to another (e.g. rela- 
tive number of lines crossed in the two por- 
tions) is an example of a static feature while 
the number of lines crossed per unit time in 

60 forming a part of the signature provides an 125 
example of a dynamic feature. Analysis of 
such features in signature recognition is a well 
known technique, see for example British Pa- 
tent No. 1480066. 

65 Two examples of techniques which may be 130 



employed in deriving a signal representative of 
a signature are 'event sampling' and 'time 
sampling'. In the former, the times at which 
events, that is line crossings, occur are deter- 
mined using a high speed clock circuit, and in 
the latter the output of the light sensitive de- 
tector 1 1 is sampled at a high sample rate, 
for example every 1/100'*" second, and stored. 
A 'high' output may occur when a line is 
sensed and 'low' outputs would then be gen- 
erated between lines. 

Preferably the person signing is asked to 
sign on a baseline, which is clearly marked, 
and in a given direction which is normally 
generally parallel to the lines. 

In signature verification it is usually desirable 
that the trail left by the pen is visible but in 
some circumstances the ink used may be of a 
type which is visible only in light of specific 
wavelengths such as ultra-violet or after heat- 
ing or on application of a substance which 
"develops" the trail. 

The output from the detector 1 1 may be 
taken with or without amplification from the 
pen by means of a connection (not shown) to 
a computer for signal analysis, such as signa- 
ture verification. However as shown in the 
present example it is preferable to eliminate 
any connection from the pen which may ham- 
per writing and signing. For this reason the 
pen 10 includes an integrated circuit 17 pow- 
ered by a battery 24 and connected to the 
detector 1 1 . The circuit 1 7 may either carry 
out an analysis of the output, for example for 
signature verification when it includes a micro- 
processor or a gate array, or it may simply 
store the signals received, usually in digital 
form. If storage only Is carried out, then after 
writing has been completed the pen may be 
placed in a special purpose stand (not shown) / 
where electrodes 18 on the pen make contact/ 
with corresponding electrodes in the stand al- *^ 
lowing transfer of the digitally stored signal 
for analysis by a computer coupled to the 
stand. The contacts 18 may be replaced by 
an electromagnetic induction link, a radio link 
an ultrasonic link or ultra-violet or infra-red 
links. 

In such an arrangement the pen can be very 
inexpensive and the computer, which is rela- 
tively costly, can sen/ice many "stands", i.e. 
data entry points. Thus an economical ar- 
rangement is achieved. 

In some circumstances the banery 24 may 
be replaced by a capacitor, for example where 
a capacitor can be charged from the stand by 
way of contacts. 

The pen shown in Figure 1 includes a liquid 
crystal, or tight emitting diode, display 20 
which may be used to provide an output from 
the integrated circuit 17; for example giving 
instructions to the writer or giving the result 
of signature verification. The display 20 may 
be used for other purposes; for example to 
display a code indicating a function carried out 
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by the drcuit 17 and this function may be 
controlled by a microswitch 21 which, when 
present, is located at the top of the pen. A 
function which may be provided is that of a 
5 calculator when the integrated circuit 17 in- 
cludes a microprocessor. Numbers and charac- 
ters written by the pen are recognised and the 
result is displayed. For example "6 x 3" 
could be wriuen and the display would then 

10 show "18". 

Part of the pen, for example the top, or 
further internal integrated circuits, may form 
piug-in modules for signal storage or program 
purposes, such as signature verification, text 

15 processing, telephone number storage (where 
entry to the store is by a name written by the 
pen and the number is displayed by the dis- 
play 20) or mathematical calculations. 
When verification is can-ied out by the cir- 

20 cuit 1 7 ft is usually necessary to provide 
means for communicating the result of verifi- 
cation to other apparatus for example to allow 
or curtail the transfer of funds. Such communi- 
cation may be as described above, 

25 The ink is substantially transparent to at 
least some wavelengths of light received by 
the detector 1 1 and this is in contrast with 
the ink used to print the lines 1 3 which is 
opaque to such wavelengths. 

30 An example of the usage of the signals de- 
rived in the 'event sampling' mentioned above 
in temporal analysis for data entry is now 
given with reference to Figures 5(a), (b) and 
(c) and Figure 6. If a "one" is written across 

35 the lines of Figure 5(a) as a steady down- 
stroke, a series of pulses 40 approximately 
evenly spaced in time results. Assuming a 
clock circuit 41 starts when the pen touches 
the paper, as sensed by a light level change 

40 at the tight sensitive device 11, the peaks of 
these pulses might occur at the times shown 
by arbitrary units along the horizontal axis of 
Figure 5(b). If a gate 42 is arranged to oper- 
ate when a peak is detected, the times shown 

45 are gated to a microcomputer 43 which may 
form part of the integrated circuit 17 or pan 
of a computer remote from the pen (which 
may then include the clock 41 and the gate 
42). jf now the number 2 shown in Figure 5a- 

50 is written, the pulse train of Figure 5(c) may 
result with pauses after the first two pulses 
and before the last pulse, probably caused by 
inertia of the hand on changing direction. 
The sets of pulses, and the times of their 

55 peaks, are distinct for the two numbers, and 
the times of peaks can be analysed by the 
microcomputer 43 to indicate which has been 
written. Analysis may, for example, include 
calculating the following for each number writ- 

60 ten: 

(a) Total time (that is 50 for a "one" and 
80 for a "two") 

(b) The average pulse frequency (that is 
number of pulses divided by total time), and 

65 (c) An analysis of the intervals between peaks 



(for example mean interval, standard deviation, 
distribution of long and short intervals). 

Many other forms of analysis will be appar- 
ent to the informed reader such as other sta- 

70 tistical procedures and Markov modelling. 

The analysed pulse patterns may be com- 
pared with stored vectors representing charac- 
ters to be recognised in order to determine 
characters which have been written. 

75 Similar procedures may be used for signa- 
ture recognition although pulse patterns are 
more complicated and other characteristics 
can also be used in recognition. The stared 
vectors, in this case representing signatures to 

80 be recognised, are obtained (for example by 
the techniques mentioned above) from signa- 
tures written to "train" a recogniser. Such 
training procedures are well known. 
Pens constructed as above may have a 

85 resolution of 1/72 of an inch or better giving 
a suitable number of line crossings (usually at 
least six) when a normal sized character is 
handwritten on paper having lines correspond- 
ing to this resolution (for example 36 lines per 

90 inch}. 

An ahernative and usually preferable pen is 
shown in Figure 3. In order to improve recep- 
tion by the pen and to eliminate as far as 
possible all light except that reflected from the 
95 paper in the vicinity of the pen tip, the tip is 
formed by a convex-convex lens 34 which is 
in close proximity to a light guide 35 coupling 
the lens to the detector 11. The lens may be 
a sphere which forms a rolling ball-point for 

100 the pen. Ink 32 is held in a replaceable car- 
tridge 33 which may include the transparent 
ball tip 34 and the central light guide 35. 
Where the material of the outer wall of a car- 
tridge or the ink is sufficiently transparent or 

105 translucent to light received by the detector 
11, the guide 35 may be omitted. The ball tip 
need not be part of the cartridge and may be 
in one of the usual forms for a ball pen, for 
example a roller ball in which the ball is 

1 10 pressed frcm the exterior of the pen into a 
nylon or plastics moulding, or a ball point 
where the ball is retained in a metal housing. 

In another embodiment of the invention the 
light sensitive detector 1 1 is replaced by a 

115 light source, such as an infra-red source and 
the integrated circuit 17 is omined. In use the 
paper 12 is reasonably transparent or translu- 
cent to light from the source in the pen but 
the lines 13 are not. Also the paper 12 is 

120 placed on a surface 27 (see Figure 4} which is 
transparent or translucent to the light and a 
light sensitive detector 28 receiving light from 
the whole area containing the lines 13 is posi- 
tioned under the surface. The detector 28 is 

125 connected by way of a connection 29 to a 
computer 30. As the ball 34 of the pen of 
Figure 3 passes over the lines 13 light to the 
light sensitive detector under the surface is 
interrupted and the signal from the detector 

130 28 is analysed by the computer 30, for 
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example for signature verification. A lens such 
as a Fresnel lens may be used to focus light 
fronn the source on to the detector 28. 
The detector 28 nnay, as an alternative, be 
5 placed closely adjacent to one edge of a 
sheet of material forming the surface 27. Light 
from the pen Is then transmitted to the detec- 
tor by refraction and internal reflection. In 
such an arrangement the box shown in Figure 

10 4 may not be required since the sheet may be 
placed directly on a supporting surface, with 
the detector 28 at one side. 

In a further alternative the light sensitive de- 
tector 1 1, or light source, and the light guide 

15 35 are replaced by an inductor (not shown) 
having an inductance which is affected by the 
material used in printing the lines 13. For 
example the lines may be printed in ferromag- 
netic ink and the replacement for the guide 35 

20 may be a ferromagnetic core for the inductor 
which has one end positioned just above the 
ball 34 which in this embodiment is metallic. 
The circuit 17 is now constructed to respond 
to changes in the inductance of the coil and, 

25 as before, this circuit may be coupled by way 
of a connection between the pen and analys- 
ing circuits. Alternatively the circuit may store 
signals representative of inductance changes 
per unit time for access when writing has 

30 ceased by way of a special purpose stand, or 
for analysis within the circuit 17 of the pen. 
As mentioned above even where analysis is 
carried out within the pen it is usually neces- 
sary to make some contact with other appara- 

35 tus in order to allow or prevent a process, . 
such as funds transfer, from being carried out. 
The display 20 or another display on the pen 
may indicate that a transaction may be carried 
out. 

40 The invention is also useful in granting ac- 
cess to restricted areas. In this application a 
position for writing a signature or a codeword 
may be positioned outside an entrance and 
the microswitch 21 may be replaced by an 

45 infra-red emitter or radio transmitter which 
generates a signal representative of a digitised 
version of the signal received by the light sen- 
sitive detector 11, the digitised version being 
stored by the integrated circuit 17. At the 

50 beginning of each day or other convenient 
time period the holder of the pen is required 
to write his signature, the stored contents of 
the circuit 17 being automatically dumped at 
the end of the chosen period. However once 

55 the output from the infra-red emitter has been 
recognised as representing an authorised sig- 
nature or code the pen can be used to gain 
access again without writing a signature sim- 
ply by causing the infra-red emitter or radio 

60 transmitter to transmit signals based on the 
stored signals held by the circuit 17. 

The pen may include an infra-red, or other! [ 
receiver, and may store information which isU 
updated by way of the receiver. For exampleU 

65 the pen may store a personal balance, and |\ 



when access is authorised by a signature 
formed using the pen at a terminal the stored 
information may be updated by transmissions 
from the terminal, and indicated using the dis- 
70 play 20. 

In the previous application and in others the 
optical components of the pen may be used 
to read a bar code and the bar coding may be 
employed in reprogramming the integrated cir- 
75 cult 17, A bar code may also be read when 
the light detector is beneath the writing sur- 
face as in Figure 4, transparent material on 
which the bar code appears then being placed 
on the surface. This facility may be used for 
80 many purposes including a change of the ac- 
cess code mentioned above. The code may 
comprise a signature plus a personal identifica- 
tion number which is reprogrammable as indi- 
cated. If the code written does not match the 
85 most recently entered code the infra-red emis- 
sion from the top of the pen does not provide 
access to the restricted area and may instead 
cause an alarm to be given. 
The pen according to the invention also has 
90 application for data entry. For example if a 
numerical input only is required a grid of lines 
13 can be positioned on a paper form where 
an entry is required and the number of cross- 
ings of the grid is then sufficient to identify 
95 the digits as they are written on the form. 
Either of the two techniques mentioned above 
for deriving a signal representative of a signa- 
ture may also be used to derive signals repre- 
sentative of the digits. Usually it will be most 

100 convenient in this application for the pen to 
be connected directly to processing circuits 
unless, of course, the arrangement of Figure 3 
is used, but where only a small amount of 
data is to be entered it can be stored in inte- 

105 grated circuit 17 and accessed when data en- 
try has been completed. Bar code reading is 
useful in this application when a printed form 
is to be completed, since the pen may be 
passed over a bar code positioned on the 

1 1 0 form in front of the space where data is to be 
entered. The bar code may represent a ques- 
tion being asked and/or it may be used for 
data entry and/or in organising the storage of 
data. Additionally the bar codes may represent 

1 1 5 screen or printer handling codes such as "car- 
riage return". 

The data capture technique can be extended 
to the entry of leners or other symbols. 
The configuration of lines sensed may be 

120 other than that shown, for example parallel 
lines in another orientation or a rectangular 
grid giving information relating to movements 
in two directions may be used. Regular arrays 
of dots, particulariy rf arranged on a triangular 

125 or hexagonal basis, are also useful alterna- 
tives. Even an irregular but predetermined ar- 
rangement of lines or dots is suitable. 

Preferably the two parallel sets of lines in a 
rectangular grid are in different respective col- 

130 ours. If the light source emits light in these 
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two colours, lines in one direction transmit 
one colour while lines in the other direction 
transmit the other colour, while, both colours 
are transmitted at intersections. Two light 
5 sensitive detectors are used, in the pen, or in 
a terminal similar to that of Figure 4, each 
sensitive to light of one of the colours only. 
Movement in one direction is signalled by in- 
terruptions in light received by one detector 
10 and in the other direction by interruptions at 
the other detector. The output signals of the 
two detectors allow movement in the two di- 
rections to be analysed, for example by the 
circuit 17. Instead the colour sensitive detec- 
1 5 tors may be external to the pen when the two 
colour source is within the pen. 

Direction information may also be obtained 
in a similar way from a grid in which the lines 
pass light polarised in respective directions, 
20 each detector being sensitive to light of one 
polarisation only. 

The directions in which lines or arrays of 
dots are crossed may be sensed, if there is 
some characteristic of the lines or arrays 
25 which causes the modulation of light received 
to vary with the direction in which the pen is 
moved. The lines may be in groups when the 
lines in each group are spaced irregularly; for 
example in a group of three lines two may be 
30 relatively close together. The pen will then 
sense two lines crossed in close succession 
and then another rather later when crossing in 
one direction, and the opposite sequence 
when crossing in the other direction. Alterna- 
35 tively the lines in each group may be colour 
coded so that, for example, red and blue col- 
ours are sensed in close succession in one 
direction and blue and red in the other direc- 
tion. Lines of differing widths (for example as 
40 few as two) may be employed in another ar- 
rangement. 

In pens according to the invention the light 
source and/or light sensitive detector may be 
located in other positions and the light guide 
45 may be curved. The detector and/or source 
may be placed near the tip, especially where 
the 'pen' does not dispense ink. 

CLAIMS 

50 1. A method of obtaining information as 

writing or drawing is carried out, comprising 

the steps of 
writing or drawing in relation to a surface 

marked in a predetermined way using a tip of 
55 an instrument which causes a trail to be left 

which can be traced, 
continually sensing for the tip crossing any 

of the marks, the sensing being carried out 

electromagnetically, and 
60 analysing the mark crossings on a temporal 

basis. 

2. A method according to Claim 1 , wherein 
sensing mark crossings is carried out from the 
same side of the surface as the instrument. 
65 3. A method according to Claim 1 or 2 



wherein sensing is carried out by receiving 
electromagnetic radiation which is modulated 
by at least partial interruption when a said 
mark is crossed. 
70 4. A method according to Claim 3, including 
projecting light onto, or through, the surface, 
the light being received in the instrument in ' 
order to allow mark crossing sensing to be 
carried out. 

75 5, A method according to Claim 3, including 
projecting light from the writing instrument 
onto, or through, the surface, the light being 
received externally of the instrument in order 
to allow mark crossing sensing to be carried 

80 out. 

6. A method according to Claim 1 or 2 
wherein sensing is carried out by electromag- 
netic induction. 

7. A method according to any preceding 

85 claim wherein the writing or drawing is carried 
out with the tip in contact with the surface. 

8. A method according to Claim 7 insofar 
as dependent on Claim 3, wherein material 
dispensed from the tip forms the, or a, trail, 

90 and the material is transparent or translucent 
to the radiation, 

9. A method according to any preceding 
claim including using the temporal analysis in 
recognising or rejecting signatures wrinen us- 

95 ing the said instrument. 

10. A method according to any of Claims 1 
to 9 including using the temporal analysis in 
recognising symbols written using the said in- 
strument. 

100 11. A method according to any preceding 
claim wherein the marks are parallel lines. 

1 2. A writing instrument comprising 

a tip for the instrument which interacts with 
a surface on which writing or drawing is car- 
105 ried out to allow the path of the instrument to 
be traced after the instrument has been re- 
moved, and 

a light source and/or light sensitive device, 
for transmitting or receiving light from the sur- 
1 10 face at the point where the said tip makes 
contact with the surface. 

1 3. A writing instrument according to Claim 
1 1 including means for dispensing material to 
form a trail along the said path. 

115 14. A writing instrument according to Claim 
12 or 13 including a convex-convex lens -posi- 
tioned at the said tip in the path, of light pass- 
ing to the light sensitive device to concentrate 
light thereto. 

120 15. A writing instrument according to Claim 
14 insofar as dependent on Claim 13 wherein 
the lens is spherical and mounted to act as a 
ball-pen writing tip. 

16. A writing instrument comprising 

125 a writing tip formed by a bundle of elon- 
gated members arranged to conduct material 
by capillary action to the tip to form a trail 
along a path taken by the tip, 
a light conducting elongated member form- 

130 ing part of the said bundle, 
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means for storing the said material and dis- 
pensing it to the bundle, and 

a light source and/or light sensitive device 
for transmitting and/or receiving light to or 
5 from the light conducting member. 

17. A writing instrument according to any 
of Claims 12 to 16 in combination with means 
for analysing, on a temporal basis, modula- 
tions in light received by the light sensitive 

10 device. 

18. A writing instrument comprising 

a tip for the instrument which interacts with 
a surface on which writing or drawing is car- 
ried out TO allow the path of the instrument to 
15 be traced after the instrument has been re- 
moved, 

a light source and/or light sensitive device, 
for transmitting or receiving light from the sur- 
face at the point or near where the said tip 
20 makes contact with the surface, and 

means for analysing, on a temporal basis, 
modulations in light received by the light sen- 
sitive device. 

19. A writing instrument according to any 
25 of Claims 12 to 18 which includes the light 

sensitive device, including a circuit connected 
to the light sensitive device for storing and/or 
analysing representations of signals received 
from the light sensitive device. 
30 20. A writing instrument according to Claim 
19 including means for providing a visual or 
audible indication of at least one aspect of the 
analysis carried out. 

21. A writing instrument according to Claim 
35 19 or 20 including means for transmitting sig- 
nals from the writing instrument to a receiver. 

22. A writing instrument according to Claim 
21 wherein the transmitting means includes an 
interface which operates when the writing in- 

40 strument is positioned in a predetermined way 
relative to receiver means. 

23. A writing instrument according to Claim 
21 wherein the transmitting means is radia- 
tive. 

45 24. A writing instrument according to any 
of Claims 19 to 23 including display means 
coupled to the said circuit for displaying infor- 
mation held by the circuit. 

25. A writing instrument according to any 
50 of Claims 19 to 24 including means for chang- 
ing the operation of the said circuit in re- 
sponse to modulated light received by the 
light sensitive device. 

26. A writing instrument according to any 
55 of Claims 12 to 25 including a circuit for car- 
rying out calculations and/or operations in re- 
sponse to the output of the light sensitive 
device. 

27. A writing instrument according to Claim 
60 24 or 25 wherein the said circuit is program- 
mable, arranged to recognise characters writ- 
ten by the instrument and arranged to re- 
spond to at least one character recognised to 
change the program. 

65 28. Apparatus for use in obtaining informa- 
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tion when writing or drawing is carried out 
using a writing instrument which transmits 
electromagnetic radiation through a writing tip, 
the apparatus comprising 

70 a surface on which writing or drawing can 
be carried out or on which material for writing 
or drawing can be placed, and 

means for receiving light from the said tip 
either by way of reflection from the surface or 

75 from material placed on the surface, or by 
transmission through the surface or the said 
material, the surface containing marks which 
are at least partially opaque to light from the 
tip if the surface is intended for writing or 

80 drawing. 

29, Apparatus according to Claim 28 
wherein the surface is transparent or translu- 
cent and the light sensitive device is posi- 
tioned below the said surface where it can 

85 receive light from substantially the whole of 
the area containing the said marks. 

30. Apparatus according to Claim 28 
wherein the surface includes a transparent or 
translucent plate and the light sensitive device 

90 is positioned where it can receive light by re- 
fraction and internal reflection from substan- 
tially the whole area containing the said 
marks. 

31- Apparatus according to Claim 28. 29 or 
95 30 including means for analysing, on a tempo- 
ral basis, modulations in output signals from 
the means for receiving light. 

32. Apparatus according to any of Claims 
28 to 31 wherein the said marks are parallel 

100 tines. 

33. A method of obtaining information as 
writing or drawing is carried out substantially 
as hereinbefore described. 

34. A writing instrument substantially as 
105 hereinbefore described with reference to Fig- 
ures 1 or 3. 

35. Apparatus for use in obtaining informa- 
tion when writing or drawing is carried out 
substantially as hereinbefore described with 

1 10 reference to Figure 4, or Figures 4 and 6. 
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